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Box No. I Basis of the report 

1. With regard to the language, this report is based on the international application in the language in which it was 
filed, unless otherwise indicated under this item. 

□ This report is based on translations from the original language into the following language , 
which is the language of a translation furnished for the purposes of: 

□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/or 55.3) 

2. With regard to the elements^ of the international application, this report is based on (replacement sheets which 
have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in this 
report as "originally filed" and are not annexed to this report): 



Description, Pages 

1-12 as originally filed 
Claims, Numbers 

1 -27 received on 1 9.07.2005 with letter of 1 8.07.2005 
Drawings, Sheets 

1i2, 212, as originally filed 

□ a sequence listing andbr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. □ The amendments have resulted in the cancellation of: 

□ the description, pages 

□ the claims, Nos, 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

4. □ This report has been established as if (some of) the amendments annexed to this report and listed below 
had not been made, since they have been considered to go beyond the disclosure as filed, as indicated in the 
Supplemental Box (Rule 70.2(c)). 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. " 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-27 




No: 


Claims 


none 


Inventive step (IS) 


Yes: 


Claims 


1-27 




No: 


Claims 


none 


Industrial applicability (lA) 


Yes: 


Claims 


1-27 


•■ 


No: 


Claims 


none 



2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or Industrial applicability; 
citations and explanations supporting sucli statement 

1 Reference is made to the following documents: 

D1 : WO 01/28476 A (HOHLA KRISTIAN ; NEUMANN THOMAS (DE); TECHNOLAS 

GMBH OPHTHALMOLOGISC Q 26 April 2001 (2001-04-26) 
D2: US-A-5 291 560 (DAUGMAN JOHN G) 1 March 1994 (1994-03-01) 

2 Most relevant state of the art 

The document D1 is regarded as being the closest prior art to the subject-matter of 
Independent apparatus claims 1 , 8, 17 and the corresponding method claims 25- 27, 
and shows: 

- a system and method for acquiring eye data with a diagnostic unit for producing 
diagnostic data (page 3, line 5,- page 4, line 2) and an iris recognition unit (page 25, 
last paragraph- page 26, paragraph 2; page 16, paragraph 2- page 17, line 17) for 
acquiring an iris code of the eye (page 6, lines 6- page 17, line 17; page 14, 
paragraph 3, page 8, lines 4-10) with an image pick-up unit (1 10, 154). 

- a system and method for aligning and tracking of an eye of a patient with 
reference to an ophthalmic unit perfonning diagnosis (100) and/or treatment of the 
eye (102) (figures 1 , 2a-c, 12; page 3, line 5- page 5, line 2), means for providing a 
previously acquired iris code of an eye (1 14, 120) of a patient (page 6, lines 6- 14); 
with an iris recognition unit for acquiring an iris code of the eye (see paragraph 2 
above; page 14, paragraph 3, page 8, lines 4-1 0); and with a comparator for 
comparing the present iris code with a previously stored iris code and providing a 
comparison result, wherein the diagnosis/treatment of the eye is performed when the 
present iris code is identified/validated with the previous one (page 25, last paragraph 

- page 26, first paragraph; page 18, paragraph 2; page 20, paragraph 2). 

- an iris recognition unit and method with an image-pick up unit (110, 154) for 
acquiring an image of an eye (120), an image processing unit (104) detemiining iris 
infomiation at a plurality of positions of the image of the eye and a unit for generating 
an iris code based on the iris infomiation at a plurality of positions of the imaged eye 
(page 6, lines 6- page 1 7, line 1 7; page 14, paragraph 3, page 8, lines 4-1 0). 
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3 Difference with the state of the art 

The subject-matter of the independent claims 1,8, 17, 25- 27 differs from the system 
and recognition unit of D1 in that the iris code is based on the comparison of grey 
values of at least two individual pixels at or in the neighbourhood of a plurality of 
positions. 

4 The subject-matter of claims 1 , 8, 17, 25- 27 is therefore new (Article 33(2) PCT). 

5 Inventive step 

The solution to this problem proposed in claims 1 ,8,17, 25- 27 of the present 
application is considered as involving an inventive step (Article 33(3) PCT) for the 
following reasons: 

The problem to be solved by the present invention may be regarded as the 
generation of an iris code (data representing the iris information/image). 

In the case of the invention, this is done by taking into account additional information 
of the area surrounding the positions/pixel, through the comparison of grey values 
with the neighbouring pixels. Thereby, eliminating the need for correcting for light 
reflections or other artefacts from the eye image (as e.g. done in D2), as the iris code 
is defined on the relation between the point of interest/position and it's neighbouring 
pixels. 

D1 and other documents cited in the International Search Report generate as well an 
iris code (iris image data) to represent the image of the eye, however none of the 
documents suggests to create a code from the comparison with neighbouring pixels, 
nor is such a comparison obvious. 

6 Dependent claims 

Claims 2- 7, 9- 16, 18-24 are dependent on claims 1 , 8, 17 and as such also meet 
the requirements of the PCT with respect to novelty and inventive step. 
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CLAIMS 



1. System for acqiiiring data of an eye of a patient comprising a diagnosis unit for 
acquiring diagnosis data of the eye and 

an iris recognition unit further comprising an image pick-up unit for acquiring an image 
of the eye and comparing means for acquiring an iris code of the eye by comparing grey 
values of at least two individual pixels at or in the neighbourhood of a plurality of 
positions. 

2. The system of claim 1, further comprising processing means for determining 
coordinates of a pupil center of the eye, 

3. System of claim 1 or 2, wherein the diagnosis data and/or the iris code and/or the center 
of the pupil of the eye are related to a common coordinate system. 

4. System>of any of claims 1 to 3, further comprising storage means for storing at\least 
two of the following data, the diagnosis data, the iris code, the coonlinates of the pupil 
center when the pupil is not dilated and the coordinates of the pupil center when Hie 
pupil is dilated, a data designating a patient and a respective eye and data regarding the 
acquisition of data. 

5. System of any of claims 1 to 4, wherein the diagnosis unit comprises an aberrometer 
which preferably acquires diagnosis data of the eye of a patient who is sitting up right, 
preferably a Zywave aberrometer. 
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System of any of claimsl to 5 comprising an image pick-up unit, preferably a video 
camera which is preferably working in the infrared region. 

System of any of claims 4 to 6, wherein the storage means comprises means for reading 
and writing data on a data carrier, preferably a chip card. 

System for aligning and for tracking of an eye of a patient with reference to an 
ophthalmic unit for performing a diagnosis and/or treatment of the eye comprising 
means for providing a previously acqxxired iris code of an eye of a patient, an iris 
recognition unit further conq)rising an image pick-up unit for acquiring an image of the 
eye and comparing means for acquiring an iris code by comparing grey values of at 
least two individual pixels at or in the neighbourhood of a pluraUty of positions of the 
eye under investigation as a present iris code, and 

a comparator for comparing the present his code witti a previously acquired iris code 
and providing a comparison result, wherein said ophthalmic unit performs said 
diagnosis and/or treatment of the eye when said comparison result is greater than an 
identification determining level. 

System of claim 8, wherein said comparator comprises means for performing 
correlation between said present iris code and said previously acquked iris code, 
wherein said present iris code is related to a first rotational position and said previously 
acquired iris code is related to a second rotational position, 

a modification unit for modifying the present iris code and/or the previously acquired 
iris code such the relative position between the first rotational position and the second 
rotational position is changed, 

and a determining unit for determining the highest correlation between said present kis 
code and said previously acquired iris code being modified over a predetermined range 
of relative rotation. 

System of claim 9, wherein the eye under investigation is aHgned to tiie ophthalmic unit 
by said rotational shift corresponding to the highest correlation between tiie present iris 
code and the previously acquired iris code. 
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11. System of any of claims 8 to 10, further comprising processing means for determining 
coordinates of a pupil center of the eye under investigation, wherein the present 
coordinates of the pupil center are used in aUgning and tracking the eye with reference 
to the ophthalmic unit, 

12. System of .any of claims 8 to 11, wherein the ophthalmic unit comprises a refractive 
surgery apparatus comprising an excimer laser for correction of refractive defects of the 
eye. 

13. System of claim 12, wherein said refractive surgery system performs the correction of 
refracting defects based on diagnosis data previously acquired for said eye. 

14. System of any of claims 8 to 13, comprising a first image pick-up unit having a high 
resolution for providing an image of the eye to the iris recognition unit and preferably a 
second image pick-up unit being preferably faster than said first image pick.up unit for 
providing images being used for tracking the eye with reference to the ophthalmic unit. 

15. System of claim 14, wherein said first and said second image pick-up unit being 
arranged at an angle to each other such that the respective images taken of the eye 
matches at a predetermined heigjit position of the eye under investigation. 

16. System of claim 15, ftuther comprising control means for performing the diagnosis' 
and/or treatment of the eye by said ophflialmic unit when a match between said images 
of the first and said second image pick-up units is detected. 

17. Ms recognition unit especially for use in a system according to any of claims 1 to 16 
comprising 

an image pick-up vaut for acqvdring an image of the eye, 

an image processing unit for determimng iiis information at a plurality of positions of 
the image of the eye and 

a generating unit further comprising comparing means for generating an iris code based 
on said iris information at said plurality of positions of the image of die eye by 
comparing grey values of at least two individual pixels at or in the neighbourhood of 
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said plurality of positions. 

Iris recognition unit of claim 17 comprising means for determining the iris/pupil, border 
and/or the iris/limbus border, 

wherein said image processing unit .determines the plurality of positions based on the 
relative position of the iris/pupil border with respect to the kis/limbus border. 

Iris recognition unit of claim 18, wherein said relative position of said iris/pupil border 
with respect to said iris/limbus border is calculated based on a deviation of a center 
point of the iris/pupil border with respect to a center point of the iris/limbus border, 
and/or the length of a radial line starting from a certain point at fee iris/pupil border and 
ending at a corresponding point at the iris/limbus border. 

Ms recognition unit of any of clahns 17 to 19, wherein said cpmparing means compares 
grey values of at least two individual pixels at or in the neighbourhood at each 
respective position of said plurality of positions. 

Iris recognition unit of claim 20, wherein said comparing means compares the grey 
values of pixels present in at least one of the following regions, an inner ring 
surrounding a particular position, a middle ring, surrounding said inner ring, an outer 
ring surrounding said middle ring, the region above and below a horizontal axis and the 
region on the left side and the right hand side of a vertical axis going through said 
particular position. 

Iris recognition unit of claim 21, wherein said comparing means compares an average 
of the grey values of pixels within one of said regions with the average of grey values 
of pixels within a neighbouring region and provides the binary result for each 
comparison based on whether the difference of the respective average values is greater 
or smaller than a threshold value. 

Ms recognition unit of any of claims 20 to 22, wherein said generating unit receives flie 
comparison results as a set of binary values, preferably six binary values for each 
particular position and provides said iris code by arranging said sets of binary values in 
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a predetermined order corresponding to the relative positions used in (he image 
processing unit. 

24. Iris recognition unit of claim 23, wherein the iris code comprises said sets of binary 
values in the form of at least one matrix. 

25. Method for acquiring data of an eye of a patient using a system according to any of 
claims 1 to 7. 

26. Metiiod for aligning and/or tracking of an eye with refrarence to an ophthahnic unit 
• using a system according to any of claims 8 to 16. 

27. Method for iris recognition using a system according to any of claims 17 to 23. 
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